This study was performed to investigate frequent chief complaints and causes in dogs and cats visited to an emergency department, and to suggest minimum requirements for veterinary emergency clinics in South Korea. In dogs, vomiting, diarrhea or both were the most common chief complaints, followed by dyspnea, trauma, seizure and lethargy. The most common causes of emergency visits were gastrointestinal disorders, followed by neurologic, cardiovascular, respiratory, urologic and hematologic disorders. In cats, dyspnea was the most common chief complaint, followed by vomiting, diarrhea or both, trauma, dysuria, lethargy. The most common causes of emergency visits were urologic disorders followed by gastrointestinal, respiratory, infectious and cardiovascular disorders. According to the results, vomiting, diarrhea, dyspnea and trauma were most frequently encountered chief complaints at the emergency department both in dogs and cats, accounting for approximately 48.6% of all cases. However common causes were differed between dogs and cats.
INTRODUCTION
Many dogs and cats visit emergency clinics with various symptoms and diseases. To stabilize these patients, veterinary facilities that provide emergency and critical patient care need to meet or exceed minimum requirements. Although there is a guideline of minimum requirements for veterinary emergency and critical care facilities which is provided by Veterinary Emergency and Critical Care Society (VECCS) (Anon., 2013) , it is not easy for most of general veterinary practitioners in South Korea to meet the guideline because of different clinical environment.
Because minimum requirements for emergency and critical care facilities are needed to efficiently save as many patients as possible, it is essential to know what are the frequent chief complaints and causes in dogs and cats visited to the emergency clinic in order to propose proper minimum requirements. In human medicine, there are annual reports with statistics on visits to hospital emergency department (Niska et al., 2010; Pitts et al., 2008) . However, there is no available report that shows the characters of emergency visits in veterinary medicine.
Therefore, the purpose of this retrospective study was to identify frequent chief complaints and causes in dogs and cats visited to an emergency clinic, which could be provided as a reference to suggest minimum requirements of the emergency clinics for emergency service in South Korea. 
MATERIALS AND METHODS

Animals
Data analysis process
The medical record of each case was reviewed retrospectively. The data included signalment, chief complaints, diagnoses, hospital admission and outcome. For age, original data were categorized as pediatric, adult and geriatric. Animals from birth to 6 months of age were categorized as pediatric both in dogs and cats (McMichael, 2009) . Dogs between 7 months and 7 years of age, and cats between 7 months and 11 years of age were categorized as adult. Dogs aged over 8 years and cats aged over 12 years were categorized as geriatric (Dugdale, 2010) . The sex was divided into four groups: intact female, spayed female, intact male and castrated males. For chief complaints, vomiting, diarrhea or both were considered as one symptom, traumas with various symptoms were recorded as trauma, lethargy with no other symptoms were regarded as lethargy, and dyspneic patients with other obvious chief complaints such as trauma, seizure, major gastrointestinal sign, foreign body ingestion or toxicosis were excluded from the category of dyspnea. Each case was included in only one category of chief complaints. For causes of emergency visit, multiple diseases which could induce the chief complaint of one case were identified in several cases. In those cases, all of the causes which could induce the chief complaint were included. Causes were categorized as toxicosis, infectious and disorders of major body systems such as cardiovascular, respiratory, gastrointestinal, hepatobilliary, neurologic, urologic, hematologic, musculoskeletal, reproductive, ophthalmologic, and endocrine system. Hospital admission was divided into inpatient and outpatient. Outcome was classified as survival, natural death and euthanasia at the time of leaving the emergency department.
Statistical analyses
Statistical analysis of data was performed with Excel 2010 software (Microsoft Corp, Redmond, WA, USA). The percent of all data was rounded off the numbers to the first decimal places.
RESULTS
Results of dogs
A total of 2,784 cases of dogs were included. The number of pediatric patients aged up to six months were 206 (7.4%), adult patients aged between seven months and seven years were 1,035 (37.2%) and geriatric patients aged over eight years were 1,503 (54.0%) (Figure 1 ). The ages of forty cases (1.4%) were unknown. The numbers of intact females were 896 (32.2%), spayed females were 619 (22.2%), intact males were 418 (15.0%) and castrated males were 842 (30.2%) (Figure 2 Vomiting, diarrhea or both (633, 22.7%) were the most common chief complaints, followed by dyspnea (444, 15.9%), trauma (273, 9.8%), seizure (262, 9.4%) and lethargy (129, 4.6%) ( Table 2 ).
The most common causes were gastrointestinal disorders (402), followed by neurologic (326), cardiovascular (248), respiratory (222), urologic (174) and hematologic disorders (165) ( Table 3 ).
Hospital admission were 1,583 cases (56.9%) and 1,201 cases (43.1%)
were treated as outpatients. For the outcome, 2,418 cases (86.9%) were alive at the time of leaving the emergency department. Natural deaths were 231 cases (8.3%) and 135 dogs (4.8%) were euthanized according to owners' request. In South Korea, it has been less than 10 years that cats began to gain popularity as companion animals and the percentage of geriatric cats is low in general veterinary visits. The result of present study may reflect feline population in South Korea. In Europe which cats have been lived as companion animals for long time, percentage of geriatric cats increased more rapidly than dogs (Kraft, 1998) . Additional long-term study would be warranted for more reliable age distribution of cats visited to the emergency department. In sex distribution, females were more than male dogs, and males were more than female cats. In cats, high frequency of urologic disorders including feline lower urinary tract disease which is more common in male cats could be related in this sex distribution (Cameron et al., 2004) . The breed distribution corresponded with general veterinary visits in the hospital both in dogs and cats.
Vomiting, diarrhea or both, dyspnea and trauma were most frequently encountered chief complaints at the emergency department both in dogs and cats, and these were about 48.6% of all cases (48.5% in dogs and 49.2% in cats). Seizure was relatively common chief complaint in dogs but not in cats. This result is consistent with previous study that estimates of lifetime seizure frequencies are 0.5% to 5.7% in dogs and 0.5% to 1.0% in cats (LeCouteur and Child, 1989) . Foreign body ingestion and toxicosis were also relatively common chief complaints in dogs but not in cats. In previous study, dogs were the most commonly poisoned species and in this study, same result was identified as expected (Berny et al., 2010) . Dysuria was relatively common chief complaint in cats, but not in dogs.
Commonly diagnosed disorders were differed according to the species.
Gastrointestinal, cardiovascular and respiratory disorders were commonly diagnosed both in dogs and cats. Neurologic, hematologic, reproductive disorders and toxicity were common in dogs, but not in cats. Urologic and infectious disorders were common in cats, but not in dogs. Urologic disorders were most commonly diagnosed in cats and this could be due to high recurrence rate of feline lower urinary tract disease (Willeberg, 1984) .
Ophthalmologic and endocrine disorders were uncommon both in dogs and cats.
Hospital admission rate was higher in cats. This could be related to general character of cats that hide symptoms which made more critical condition when cats visit the emergency department. But in this study, the severities of cases were not analyzed, so there could be some other reasons that result in different hospital admission rate. Survival rates were 86.9%
in dogs and 81.8% in cats. There is no report about survival rate in emergency department so comparison could not be done till now.
Based on the results of this study, minimum requirements to provide veterinary emergency service in South Korea could be suggested.
Common chief complaints and causes during emergency visits identified through this study such as dyspnea, trauma, cardiovascular disorders and respiratory disorders may lead to hypotension, hypoxemia, metabolic derangements and electrolyte abnormalities that could be common causes of cardiopulmonary arrest (Cole, 2009 ultrasonography and endoscopy to diagnose and treat the emergency patients which visit emergency clinic with common chief complaints revealed through this study.
The minimum requirements suggested in this study were similar to the guideline of minimum requirements for veterinary emergency and critical care facilities which is previously provided by Veterinary Emergency and Critical Care Society (VECCS) (Anon., 2013) . This result reflects the unique characteristics of emergency and critical care medicine in spite of the distinct clinical environment in South Korea.
Limitations of the study are mainly its retrospective nature. Some of medical records were not complete. In this study, some valuable information such as triage records could not be collected. Short research period and referral hospital setting could be also limitations of this study.
Extensive statistical analyses of multiple emergency facilities are warranted for more applicable data. Furthermore, studies to identify common underlying diseases of each frequent chief complaint are required to provide more effective guidelines for veterinary emergency service.
CONCLUSIONS
In this retrospective study, frequently encountered chief complaints and causes of veterinary emergency visits were identified. Vomiting, diarrhea, dyspnea and trauma were most frequently encountered chief complaints at the emergency department both in dogs and cats. Gastrointestinal, neurologic and cardiovascular disorders were common causes of emergency visits in dogs and urologic, gastrointestinal and respiratory disorders were common causes in cats. Similarities and differences in character of emergency visits between dogs and cats were also identified.
Through this study, minimal requirements for veterinary emergency clinics in South Korea could be suggested. 
